Background: Rehospitalization soon after discharge can be distressing for persons with heart failure (HF) and places a heavy burden on the healthcare system. Objective: We investigated and explored the association of self-care decision making variables with (1) rehospitalization within 30 days of discharge and (2) delay in seeking medical assistance (delayed decision making). Methods: A cross-sectional, explanatory sequential mixed methods design (quan 9 qual) was used to survey 127 hospitalized HF patients and interview 15 of these participants to explain their survey responses. The survey assessed rehospitalization within 30 days of discharge, delayed decision making, HF self-care, and psychosocial factors influencing self-care. Results: The likelihood of delaying the decision to be hospitalized was more than 5 times higher among those with high depressive symptoms (odds ratio, 5.33; 95% confidence interval, 2.14Y13.28). Those who delayed going to the hospital were uncertain about their prognosis and did not feel their symptoms were urgent. The likelihood of being rehospitalized within 30 days was more than doubled among those with high depressive symptoms (OR, 2.31; 95% confidence interval, 1.01Y5.31). Those who were rehospitalized within 30 days were less likely to consult healthcare professionals in their decision making and wanted immediate relief from their symptoms. Conclusions: We recommend a patient-centered approach to help HF patients identify and adequately self-manage symptoms. The strong association between high depressive symptoms and rehospitalization within 30 days as well as delayed decision making highlights the critical need for clinicians to carefully assess and address depression among HF patients.
Introduction/Background
Rehospitalizations among patients with heart failure (HF) are common due to a HF trajectory marked by sudden, acute exacerbations of illness. 1 Approximately 20% of HF patients with Medicare are rehospitalized within 30 days of discharge, 2 contributing to the $30.7 billion spent on HF annually. 3 With the aging baby boomer population, the costs are expected to rapidly increase in the future. 4 Current hospitalization prediction models for HF use patient characteristics (eg, age, race, comorbidities) and do not consistently or strongly predict rehospitalization, 5, 6 suggesting the need to explore other factors on how patients make self-care decision making. According to the Situation-Specific Theory of Heart Failure Self-care, self-care is defined as a naturalistic decisionmaking process in which individuals take actions to maintain physiological stability, facilitate perception of symptoms, and manage symptoms. 7 Help-seeking is a form of self-care behavior; a timely decision to seek help may prevent further worsening of symptoms and hospitalizations. 8, 9 Despite its potential key role in HF outcomes, the HF self-care decision-making process before rehospitalization is not well understood.
The goal of this study is to understand the influence of modifiable psychosocial variables on 30-day rehospitalizations and delayed decision making, using a sequential mixed-methods design. 10 Using a survey, we investigated if HF self-care and other selected study variables were predictors of delayed decision making and 30-day rehospitalization. Using qualitative in-depth individual interviews, we explored how the HF self-care decision-making process influenced rehospitalization in HF patients who had been rehospitalized within and beyond 30 days of their last hospitalization. By combining survey data with open-ended interview data from patients, we sought a more complete picture of the factors influencing decision delay and rehospitalization of HF patients.
Methods

Design/Sample
We used a cross-sectional, explanatory sequential mixed methods design (quan 9 qual). 10 This design allowed an in-depth understanding of decision making by using the qualitative data to further explore the quantitative results. 11 Participants were recruited from an urban, East Coast, teaching hospital. We included Englishspeaking HF patients who had a previous diagnosis of HF, previous hospitalization for HF, and were cognitively intact (Mini-Cog score 9 3). We excluded individuals hospitalized for acute conditions, with congenital heart disease, with left ventricular assistive device, and/or on dialysis. The final survey sample included 127 participants, after removing 59 participants because of cognitive impairment, screening errors, or voluntary withdrawal. From the survey sample, a purposive sample of 15 HF patients was selected based on 30-day rehospitalization status (yes/no) and self-care maintenance scores (high/low) to ensure that multiple perspectives about self-care decision making would be represented. Participants in the purposive sample completed individual in-depth semistructured interviews.
Procedures
The study was approved by the institutional review board. Trained study staff screened inpatient medical charts and approached/informed eligible patients about the study. Thirty-day rehospitalization status was determined by medical chart review and/or by patient self-report of the last time he/she was hospitalized. Interested patients were consented before being screened for cognitive impairment using the Mini-Cog test. 12 Patients scoring over a 3 on the Mini-Cog proceeded to the Web-based survey (http://www.qualtrics.com). All the survey questions, except the health literacy questions, were read to the participants by a trained research assistant. No incentives were given for completing the survey.
At the completion of the study survey, a select group of HF patients were approached to participate in an individual interview. Interviews were audio recorded if permitted by participants (n = 13) and transcribed verbatim. Interviews were an average of 60 minutes long; participants received $10 for participation. Both the survey and interview portions of the study were completed within the same hospitalization visit in the participant"s hospital room.
Sample Size
For the quantitative sample, an a priori power analysis based on analysis of covariance with 2 groups, ! of .05, power of 0.8, and a medium effect size of 0.25 yielded a sample size of 128 participants. However, because of the nonnormal distributions of the variables, logistic regressions were used. For the qualitative sample, interviews were conducted until data saturation was reached.
Measurement
A study survey was developed to collect sociodemographics and medical history. We used the SituationSpecific Theory of Heart Failure Self-Care 7 ( Figure) to select relevant concepts pertaining to the person (HF knowledgeVDutch HF Knowledge Scale 13 ; health literacyVShort-form Test of Functional Health Literacy 14 ; depressive symptomsVCenter for Epidemiologic ; and Decision Regret scale 21, 22 ) and the environment (social supportVMedical Outcomes Study 18 ). These concepts are hypothesized to influence HF self-care (Self-care of Heart Failure Index [SCHFI] 19, 20 ), decision delay, and hospitalizations. All study measurements have previously established reliability and validity.
13Y22 Medical variables such as New York Heart Association class and Charleston Comorbidity Index were determined via self-report. Thirty-day rehospitalization status was determined by participant self-report and medical chart review and decision delay was assessed via self-report. 8 The 2-day cutoff for decision delay was determined through consultations with HF educators, nurses, and physicians as a clinically significant wait time. See Table 1 for measurement details.
Data Analysis
Of 127 participants who completed the study survey, 4 people had missing data on 1 or more study variables. Missing data 23 were imputed using multiple regression imputation. 23 Our analytic approach consisted of 3 phases. In phase 1, descriptive statistics, t tests, and # 2 (or Fisher exact as appropriate) tests were used to summarize data and compare participants. Variables significant at the bivariate level (P e .10) were included as covariates in the final models. Backward stepwise logistic regression was used to identify covariates for best fitting logistic regression models to predict 30-day rehospitalization status. The HF self-care scales were included as covariates in both of the logistic regressions for theoretical reasons regardless of statistical significance at the bivariate level. 24, 25 The covariates were categorized as follows: (1) HF self-care maintenance: 1 = high, 0 = low, (2) HF self-care management: 1 = high, 0 = low, (3) HF self-care confidence: 1 = high, 0 = low, (4) social support, (5) New York Heart Association class: 1 = class III and IV, 0 = class I and II, (6) depressive FIGURE. Important concepts described in the situationspecific theory of HF self-care as potentially influencing decision delay and hospitalization. Decision Regret scale 21, 22 Reflect on the decisions they made before coming to the hospital 0Y100 Y
Delayed decision making
Time from initial recognition of worsening HF symptoms to hospitalization Y Decision delay = waiting for more than 2 days (coded as 1), no decision delay = waiting for less than or equal to 2 days (coded as 0)
Abbreviation: HF, heart failure.
a Numeracy items were originally developed for individuals with diabetes and adjusted to be relevant for individuals with cardiovascular disease.
symptoms: high = 1, low = 0, (7) education level: 1 = more than high school education, 0 = less than high school education, (8) employment: 1 = employed, 0 = unemployed, and (9) shortness of breath as the self-identified cause for hospitalization: 1 = shortness of breath, 0 = other symptom. In phase 2, we used a qualitative, descriptive analysis approach to group similar codes into categories. 26, 27 Throughout this process, we compared the codes with the interview transcripts, reflexively and continuously reviewing the codes and codebook with the study team. Researchers who coded had a varied background in HF, cancer, and nonclinical research to offer multiple interpretations. In phase 3, congruence between the quantitative findings and qualitative data were placed in mutual context through data matrices constructed to compare and contrast participants. 28 These displays allowed us to examine the qualitative interview data and how it aligned with results from the quantitative survey data. Table 2 summarizes the survey sample characteristics. Average self-care scores indicated low self-care in all of the SCHFI scales. Of 127 participants, 125 were used for the delay in decision-making analysis. Two participants were excluded because they were unable to quantify the number of days spent with worsening HF symptoms before rehospitalization.
Results
Sample Characteristics
Demographics of the quantitative and qualitative samples were similar. In the qualitative sample, 53% (n = 8) were hospitalized within 30 days of their last hospitalization, 67% (n = 10) had delayed decision making, 60% (n = 9) had high self-care management scores, 80% (n = 12) had high depressive symptoms and 42.5% (n = 54) had shortness of breath before being hospitalized.
Factors Influencing Rehospitalization and Delays in Decision Making
The odds of being rehospitalized within 30 days was 53% lower among HF patients with high HF selfcare management (odds ratio [OR], 0.47) but did not reach statistical significance. The odds of 30-day rehospitalization was 2.3 times higher among those with high depressive symptoms (OR, 2.31). Depressive symptoms were also significantly associated with delays in decision making, with 5.3 times higher odds of decision delay among those with higher depressive symptoms (OR, 5.33). Shortness of breath was another significant covariate that affected delays in decision making but decreased the odds by 80% (OR, 0.20). Table 3 includes details on the odds ratios and model covariates.
Linking Patient Perspectives to Statistical Data
Tables 4 uses exemplary participant quotes to highlight differences in patient self-care decisions according to (1) participant"s self-care maintenance scores, (2) depressive symptoms, and (3) 30-day rehospitalization status.
Self-care and 30-Day Rehospitalization
Participants who were rehospitalized within 30-days were unsure of how to respond to symptom exacerbations and did not seek advice from a healthcare provider before making decisions. Those with high self-care scores relied on previous experiences and/or suggestions from friends and family to self-doctor rather than seeking help from a healthcare professional: ''I knew from past experience that if I was retaining too much fluid they would increase my Lasix, which I did.'' Meanwhile, those with low self-care scores exhibited uncertainty in how to respond.
Participants who were rehospitalized beyond 30 days with high self-care management scores tended to be proactive in seeking outpatient care and actively sought professional advice before making decisions. Those who contacted their outpatient doctors for help reported having an established relationship with their doctors before the symptom exacerbation. Conversely, participants in the rehospitalization category who had low self-care management waited for symptoms to worsen before seeking immediate help, as exemplified by this quote: ''I thought I was just sick so I took a hot bath, got out of the bathtub, I"m not feeling right,Iso I got dressedIto go to the hospital.'' Depressive Symptoms and 30-Day Rehospitalization Individuals who had high depressive symptoms were more aware of their poor prognosis with HF and described their HF as a condition that was out of their control: ''I just know that my condition is getting worse and that there"s only so much I can do about it.'' Perspectives on their poor prognosis differed by 30-day rehospitalization status. Those who were rehospitalized within 30 days expressed their understanding that death was approaching but wanted immediate relief from their symptoms. One man characterized the urgency he experienced: ''It"s [adjusting medication per doctor"s advice] going to take too longI I don"t have that kind of time because this is like you"re laying some bacteria in the dish and waiting for it to mold and do different things, you know? I"ve got to have something done now.'' Participants who were rehospitalized beyond 30 days described feeling hopeless about their life with HF: ''I"m not getting enough push to get anything accomplished. So, I just feel hopeless. I don"t know what I can doII think I"ll probably just walk and then keel over on whatever I"m walking on. It"s that death thing that"s out there. '' In contrast to participants with high depressive symptoms, participants with low depressive symptoms did not want to think about the future and maintained a hopeful outlook on life. For example, a participant stated that his future health was not likely to change as long as he continued to follow his doctor"s orders. Depressive Symptoms, Symptoms Before Hospitalization, and Decision Delay Table 5 displays quotes related to depressive symptoms and symptoms before hospitalization (shortness of breath or other symptoms) by decision delay. Participants who did not delay the decision to go to the hospital expressed a strong will to live and believed that the hospitalization would help relieve their symptoms based on past experience. They described their shortness of breath exacerbation as a state of panic: ''it"s like to the point where I"m scared I"m getting ready to die.'' In comparison, those who delayed making hospitalization decisions tended to describe their symptoms in less urgent terms and also expressed a sense of devastation and uncertainty about their future with HF. An individual described his despair: ''Iif I"m gonna feel like this every day of my lifeVlike I"m hungover, I"ve got the flu, and I"m dying, you know nobody can 
Discussion
Integrating the quantitative data and the qualitative interviews revealed that persons who were rehospitalized within 30 days described different self-care decision making characteristics from those who were not rehospitalized within 30 days. Although the relationship between HF self-care and 30-day rehospitalization was not statistically significantVparticipants who were rehospitalized within 30 days attempted to alleviate symptoms through self-doctoring and/or relying on past experience or advice from family/friends. Participants who had high self-care scores and were not hospitalized within 30 days exhibited a clear pattern of behavior characterized by being proactive in seeking outpatient medical attention from healthcare providers with whom they had established relationships. Previous research indicates that responsive clinicians who show an interest in the patient"s individual needs and share information promotes HF patient self-care. 29 Our findings highlight the importance of having a trusting and positive relationship between HF patients and outpatient healthcare providers as well as the benefits of enabling and encouraging patients to contact providers in times of need.
One explanation for lack of significant association between HF self-care and 30-day rehospitalization may be that HF patient self-care may have been a reflection of the participant"s management ability in conjunction with his/her caregiver, rather than the patient"s independent self-care abilities. Whereas existing HF self-care assessment tools (eg, SCHFI) address the patient"s selfcare alone and do not consider the involvement of caregivers, in-depth interviews revealed that participants heavily depended on family caregivers for assistance with HF self-care and making self-care decisions. Studies have reported the importance of caregivers in assisting with HF self-care, such as motivating HF patients to improve their self-care and navigating the healthcare system, 30 although the extent to which caregiver HF management skills influence patient outcomes (eg, 30-day rehospitalization) remains unknown. In 2013, the Caregiver Contribution to SCHFI instrument was developed and tested for validity and reliability. 31 This tool has good psychometric properties and could be used in future studies to understand the potential influence of family caregiver"s HF management skills on rehospitalization. Our findings underscore the importance of incorporating caregiver involvement in assessing HF self-care decisions.
The presence of high depressive symptoms significantly increased the likelihood of delayed decision making and 30-day rehospitalization. In our sample, participants may have had an increased risk for depression because of the high unemployment rates. 32 Past studies have also found depression increases the risk of hospitalizations among HF patients. 33, 34 The finding suggests the need for active screening and management of depressive symptoms among HF patients as part of routine care. Our mixed-methods design allowed us to better understand why high depressive symptoms 35, 36 In addition, HF patients receiving palliative care have been shown to experience decreased hospitalizations. 37, 38 Consistent with the existing literature, 39 we found that patients with shortness of breath were more likely to act on their symptoms and not delay hospitalization decisions. Meanwhile, patients who identified other symptoms such as changes in functional status were more likely to delay making hospitalization decisions. These delays in decisions were likely because of difficulties in interpreting and understanding how to respond to symptoms, which were less worrisome or distressing than shortness of breath. 40 Findings draw attention to the need for developing strategies with HF patients to identify and adequately manage symptoms other than shortness of breath. Telehealth programs may be especially useful in helping clinicians closely monitor the progression of symptoms with HF patients and problem solve in real time. 41 Helping patients to identify and manage a variety of symptoms could also be accomplished in specialized HF outpatient clinics that carefully monitors the health of recently hospitalized HF patients to prevent 30-day rehospitalizations. 42 
Limitations and Strengths
Limitations of this research include the small sample size, potential for self-report biases, and generalizability. Our post hoc power analysis indicated that the small survey sample may have increased the likelihood of a type 1 error. Although the study results should be interpreted with caution, the large odds ratios suggest clinical significance. Nevertheless, we had a diverse sample, with approximately half being African American. During the quantitative survey, we decreased social desirability bias by reminding participants that we were interested in their personal experience and there were no correct answers.
We were also limited in our ability to determine if decision delays and hospitalizations were appropriate courses of action or inappropriate. It is possible that participants delayed going to the hospital because they were advised to self-manage at home and/or advised to be hospitalized by an outpatient healthcare provider. Unfortunately, we could not discern the exact recommendations participants received from their outpatient providers because our participants were often moving between health systems for care, resulting in incomplete medical charts. Applying a mixed-methods design allowed us to illuminate the quantitative results with the qualitative data among the same participants. The qualitative data provided a salient context for the participant"s quantitative scores, resulting in a richer and deeper understanding of why depressive symptoms and shortness of breath were significant predictors of our main outcome variables.
Conclusion
Heart failure self-care, depressive symptoms, and shortness of breath influenced participant"s 30-day rehospitalization status and delayed decision making. A patient-centered approach is required to help HF patients improve their self-management in areas they identify as challenging and to ensure adequate identification and management of symptoms other than shortness of breath as well as subsequent decision making. The strong influence of depressive symptoms on the likelihood of delayed decision making emphasizes the critical need for clinicians to carefully assess and address depression among HF patients as part of routine care.
What"s New and Important
h Patients with high depressive symptoms were more likely to delay going to the hospital and be rehospitalized within 30 days of their last hospitalization. h Integrating assessments of depression into routine HF care may decrease rehospitalizations and prevent delays in seeking critical medical attention. h Patients with high self-care contacted outpatient healthcare professionals for advice when symptoms worsened and were less likely to be rehospitalized within 30 days.
